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Science-Based Solutions for Mitigating Global Climate Change
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and ecological processes and the
formation of soil organic matter in
unmanaged and managed terrestrial
ecosystems. A greater understanding of
the mechanisms and magnitudes
provides a scientific foundation for
estimating the quantity of excess carbon
that can be removed from the
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The Earth’s biosphere

is a large and accessible reservoir for
sequestering CO; already present in the
atmosphere. Because natural carbon fluxes
are large compared with anthropogenic
emissions, even small forced changes
resulting from R&ED advances can be very
significant. Addressing the environmental
consequences of altering natural fluxes will
be critical.

DOE's Office of Science focuses its carbon
sequestration research efforts in four areas:
* Enhancing the Natural Terrestrial Cycle

* Microbial Genome Research

* Carbon Sequestration in the Oceans

* Sequestering Carbon in Underground
Geologic Formations

Examples of research challenges in this program:

Increasing the net fixation of atmospheric CO;
by terrestrial vegetation with emphasis on
physiology and rates of photosynthesis of
vascular plants e
Retaining organic matter in solls aml enhancing
its ‘mation into p 1 and
chemical forms

Reducing the emission of CO, from soils caused
by heterotrophic oxidation of soil organic
carbon

| ing the ity of di ded and
underutilized lands to sequester carbon
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Oceanic

Oceans rep large pi tial sinks for ring CO, The goal of
the ocean carbon sequestration resaarch program is to provide the fundamental
science to allow an objectiv of direct injection of CO; into the midwater

or deep ocean and enhancement of natural ocean carbon sequestration by
fertilizatlon of pllyloplanlﬂon with nutrients. The long-term effectiveness and
of either strategy are unknown and are the
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Molecular techiques are nsed 10 iclentify key genesic andl regulatory compoments af microbes relevans
10 carbon sequestration.

Microbial

Microbes are responsible for mucll natural CO; absorption on land and at sea and are
also p ial for prod g fuels such as h and hyd S i
the g of rel icrob bles further expl ions to identify key genetic
and biochemical that regulate the p or capture of these gases

and eventually will add powerful new app hes to carbon

Obtaining greater knowledge of how particular orp ays op for
le, will allow eval of their p ial for produci hane or hydroge
from either fossil fuels or other carb sources, including bi or even some

waste products. Similarly, underslandins ln greater detail how mlcmbes absorb CO,
can provide clues to ent g these g natural pi

This research capitalizes on Inveslments made in DOE’s Human Genome Program,
Microbial G Program, and G to Life Program,
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Geochemical behavior
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A critical synergy: Office of Science basic carbon
research and DOE applied programs.
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offer potentially significant large-scale ?“‘ e s oLt oa i s s
opportunlties for storag;e of CO;. A thorough q&:’wm 2 ne-shale sequence.

ding of geol and
processes is needed so that g ity can be d and I leak
rates minimized. In addition, geological sci will be chall d to help develop tools
for itoring and perf of CO; storage.

Key scientific needs focused on by the Office of Science include:

+ Geochemical investigations on the reaction kinetics and themodynamks of water-
rock-CO, interactions in mixed fluids and their multi

phenomena,

+ Computational studies leading to improved pled hydrologi: | I-chemical
transport models, and
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The Basic Energy Sciences Geosciences Research Program (GRP) provides :mss—cultin,g,

fundamental science supporting multiple internal DOE missi The p!

in building multidisciplinary teams among researdlers at universities and national

laboratories. GRP I some d program activities to aid "tech

transfer” between basic and applied science, as in the case of the FE/NETL-funded
GEO-SEQ project.
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CDIAC: Carbon Dioxide

Information Analysis Center
The Carbon Dioxide Information Analysis Center
(CDIAC) is the primary global-change data and
information analysis center of DOE. CDIAC responds
to data and information requests from users
worldwide who are concerned with the greenhouse
effect and global climate change.
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Office of Science Carbon Sequestration (includes details on Oceanic, Terrestrial, and Microbial)

ediac2.esdornl gov/indexhiml
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Carbon Dioxide Information Analysis Center
ediac.esd.ornl.gov
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Free Air CO; Enrichment (FACE)
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C ium for Rescarch on Enhancing Carbon
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(CSITE)

caite.escl.ornl.gov!

Contacts

John Houghton (Microbes and Poplar)
301/903-8288, john.houghton@science.doe.gov
Anna Palmisano (Oceans)

301/903-9963, anna.palmisano@science.doe.gov
Roger Dahlman (Terrestrial)

301/903-4951, roger.dahlman@scicnce.doe.gov
Nick Woodward (Geologic)

301/903-4061, nick.woodward@science.doe.gov.



